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C:tS:!»ISi:-ri.«^fl2t)t«iS^3fc:iEI8oMfl: 
[0001] 

im±comm»m] *iiBfl{iM-(t:tt^^f* ( i n^A 

IjGai-j-yN, O^X. O^Y, X+YS 1 ) .tO^rSL 

y F^-x- •/rx:t-;pdf-s-:t-tl.a«^f**^'isi-^ 

[00 02] 

[lM*<^«i1fil g^L!|«)^*iiAyK4fA-.yrx;r^;l.=Sr 
96eV~6. leeVfCfcO. ClOtt^Pf- 

[00 0 3] 0ll;5.tf^^¥6-53 54 9-t^?8. !^ 
¥6-295 7 4-^^«Hg€!W!ii#«c± O^r^^fel^ 

•y rx:^;l/=^f-c5DM^& i a<7) I n G a N SriSttl fc 
[ 0 0 04 ] ^ift. - 1 8 3 5 7 6-f^f8t'{i 

(SffiSi^ I n G a N mitM t tfzm-yf/i^Tnm 



n\zii\rcm^=f-m^ '}X9\,ztf:h-sim.1S£ifihh. 

1 1: . mzmt miznmm •? attiMz^^ < ox 

•y ^^^Xg*J^e® t ^: OigjiIS±»* L < it 
>J:«§ttl t a^fcost:, vN'y H^f ^ -y rx;^;^=3f-^o 

[000 5] LEDlii'-yrcrcK^^im^SOOMm 

ni^xtf)h<r^x\ mmmmtztayF^mx'h 

[0006] 

^im^mwim^^x^^m^x'^ im^Fbi 
-fim.-thzbizhh. 

[0007] 

i3\ ^tL-^iifmLxm^^ixx\'^^zbimLb-r 

[0008] ttzimm<r>^^mM'i-<r>m&imi.. 
mi±',zm-<r>m'm^^-fhm.wmwm^m^L 

mmi:^mm^^-^t z b imLbt?> . 
[00093 $ (:>iztrz. :^m<^m.ijmiimLHz 

tk. i<r)y^~(omm^wm<n-uix.-v^ynzi. 

OI^L, x y^y^^{;J;Oliai$fi-tMc, ^-OvS 
14Sfc^<y K^-v y 7-x;r-.;|.4r-*mi.lgZOvS14S 

[00103 ttz-iF'%^<rm&-)imi,zii\,\x , mz<7)vi§ 
ItJitOyN'y K^-v- >y rx:f;W^-35{|g— (O-'N'y H=Sf •\' >y 
rx;tx;1^4r-J:0t/jN$V'>C:tS:mt-tS. otOiSE 

mm^mm.9:^^th':^'m^%^zm^^t. <j:t 

[0011301 (i*iiBj^ii*tfii!ifc«i. ^^mm 

'f(r)mm:5f^-tmffits:mmxh^. z<r>mM^\i. 
:s.\^{z^mm.Lxm^^iitz3-)(Dy7)v^TuWi& 

25r*-r&. m-col8Ji{inSny:S'^'h®<r)±2{c. 
m-<7)vSttiI3 1 . m-c7)pS^' ^ y YMA 1 , Ig-O 
pSny^'^ hJ15 1 $r*-ri.. lgZO«ii«im-<7)t8 
j&tSlliLT. mZcOvgttJi3 2, mZ(^pS:?7>yH 
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14 2, ^E.<npm^y^^hm5 2^m-i>. 

hJi2c0«iBtC»4^^Ofimffi4 0*<i5tt^n. pS3 
y99Ym5\. 5 2. 5 3<7)*Mlc{i-eit'f<xiEmfiS 
10, 2 0. 3 0ttim'thixX\^h, 
[00 1 2] ««ltCl4-9-7r'fT(A I2O3. Cffi, 
Affi. RffiSr-tS-O). XM^lVmsA 1 2O4. 1 1 IB 
S-^tr), S i C. S i . GammMmWt:mk 

[00 131 nS3>'^^hii2ttnS<7)I nxAlyG 
a,.,.,N ( O^X. OSY. X+Yg 1 ) TmmhZt 

^rfcnSKW'jybtL.Tti. S i . Ge. 
Sn, Se^$r«fflT#s C:tlf>«7)nSK->'N-y bSr^ 

S. ^rt3.r03y:5'?h®2{4^7 y HiitfCt>#ffl 

[0014] I|-^0vg1t«3 1 . ll~OvSttl3 2 . II 
H<0vgttfl3 3{4V^-filt3y;5'i?M2. 
KS4 1 , 4 2 , 4 3 J: 0 t>A>H^^ .yrx;t-;l'^- 
<7)/Jn$VM n^A lYGai-x-yN ( O^X, O^Y, X+Y 
^1) -CliJS-r^wti^'t't. #^t<<41 n,Ga,., 

JttiMg, Zn, Cd, Be. C a^cOpSh'-^N'y h 

{4::<^«ttJiSr#-«i^#F(SQW:Single-QuantuB-« 
ell)«j§. «L<{i^a»i=^#F (MQW:Multi-Quant 
um-Wel imit^'^-fh I G a, N ( 0 gX< 1 ) t 
-rhh%^^^j:n=f-imh1Xt. SQW. MQWtIi/ 
yh'-rcoi nGaNKJ:l.ft^t$fflElol63t**#^>ix 

ffl^cOI n,Ga,-xN (0SX<1 ) xm^LtimXh 
0, I n,Ga,.,NcoMJI2: 1 OnmOT. ^^.ICif^ 
t < «4 7 n mWTi: t-& d t J: Ofi^?ifi^<^V^% 
3t**t#^>iXl.. ^/trMQWtiiiflgltOM^rSI n,Ga 

mLfz$'mmt-rh, z<r>i,o{zm'm^sQ'^^ mq 

Wfc-rS^i:tCctO*W&rafl3l6t\ l«»3 6 5nm~ 

6 6 0 nmtT<r>mifi%t:>tii>. M.=fmmwpm<r> 

mtLXM. H5iecOJ:dtC7nmiaT*«»*U\ ^ 
M^#F«JtTi4#Fa{4 I nxGa,-xNT^Ii!tL. 
ISM«{i|Slt:.< I n,Ga,-yN (Y<X. C:«:^Y=0 

J-^tj ) x-m^-th ::timtL\^. nmi<nwmi 1 

5 n mUlT. ^> L < J4 1 2 n m WTtci" S S 
aiA^rfBt*^*n#^>n«.. i^, ^tt«3 1. 3 2. 
3 3t nS3>'^'^hfl2tOlSlfc. «ttlJ:0<>A'y 



Ymi-m. ttz\mmm^y.x^>fk^\ 

[0015] (Xt, ^—<r>pm9 y -y Kii4 1 . ISZO 
pa^'7-yH®4 2. |gHc0piB^'5>y h'Ji43{4pM 
H-nv h*«H-r$<tTJStt/i i •} t>AV H^A- yr 
X;^;P^-cO*^V>pSI nxA lyGai-x-yN (0^ 

X, osY. x+Ysi ) tiijig-fSiti^T^. mzm 

L < J4A 1 Y G a , . , N <0 J: -5 fci!'-^:< t (, A 1 Sr-tOS 

[0016] mzm-<Dpmziyi^i' hmsi. m~<r> 

pSn y hJi 5 2 . I|H<Op S3 M 3 1>|3| 
t<pSH-/\->'h««H-rSitJtpSI nxA 1 ,Ga 
,.x-»N(OgX. O^Y. \+\^l)Tmm-hZbi}i 
X't, ^fcpSGaNt-r&tJgdf^'JTiBSiOpS^ 

m^tih. tfz:^^mcr,m.m'Fi,z)i\-^x . pmziy 
mbmmiKmizmnpmmnfmwx 0^:1.^7 

•yYmm^LX{>!^\.\ 
[0017] 

[f^ffll 0 1 J^S^t J: 0 fc. 
S>'^>^'^^•y7•x;^;^df-i&:t•rS^^ttS4 1. 4 
2.43 ^ -t-Omffi^g^Sg^*^'-?-*!-? nPiSt LTilgffi? 
tlTV^S. :L<r>tzib. vSttS4 1 1 nSny^J'^ M2 
fcOiafc«4. feOA'y Hdf -v- -y rx^/l'df-Sriff S^S 
ttl*«#fiL5rv\ LA^tlg-copS^y^:? 1 
t nSay;?:? h@2 fc<0SW4p- n«-^*i-rH^ U 

OA> >y 7•x;^;^^-t^iitl.lBtS: 

[ 0 0 1 8 ] § ^>tc*»BBom:^-C{4. A> ^ 
.yrx*yl.df-<r):^#Vv;Sttji2:5fefc(K^$-t*-, <J:fcx 

yu^-o;^ ^ V ^immmm 1 1 < ^ > ^ t j: 1. . 

mifll-c^attlSr I nffl^<7)/|N$VM nGaN, |g 
ZJ^mtM^l nm.<r>±%\M nGaNt-tl,i;. ^ 

[00 191 

[^Ml OT. llffl$r#MLT*»BB<^Sjt:^Slio 

\^xmi-fh> m(r>mm\±-^m^'m^m^\.zi. 

m^miR<r>msm-'iM^zi5\-^x^htii>m3i^'i^ 

mm^-tm,m^M\mx'hh . 

[0020] [mtmi]-*ryr^Tm.ico±j.z. m 
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fflV^T. 5 0 0'C'C'GaNj:O^I>''^''y7TJi$r2 0 0 

GaA 1 N^*{j£:g$^tl>*«»g<OaSfcJ:o-C{iJife* 

[0021] iXtlSJg^ 1 0 5 ortc LT , JSf4;<f xtc 

V\ S i H-7-naGaNj;0=5r-Sna3y:5'^'ha2 
^ 1 0//inOMgT^«§€Jt. 

[0 0 2 21 mz^iS0OX:i,zLX. TMG. TM 

I ( hyp<f-;wyy'>A) , ry^-rSrflH-K >'>' 

H-r<0 1 nO.25GaO.75NJ: *)^j:m~(0mm3 1 

$'2 03ry^^xhD-A(^MffT'f£:S$*Jt. ciioig- 

■ChiHi4 3 5 n mt±fBfe«:S*WLTV^6**. *^ 

[00231 d^izWV^^ 105 OViZ LX. TM 
G, TMA {hO:i<i-tU7/l'$.-^A) , Tyt-T, 
^M?l!)J!''^i:L-TCp2Mg (>':?a'<y^'yx-;U-7 
T'^^i/'^A) SrfflVK MgF-TpMA 10.2Ga0.8N 
J:0'6rl.»-<^pfii5'9 yKa4lSrO. lumffitm. 

[00 241 ig^V^T, TMG. Tyt-T. Cp2Mg 
i&fflV^, MgH-rpSGaN<J:0^'&ll-<^pS3>' 

h«5 1^0. 5Mm(r>m^X'^^^M:fz. KX±t 

x-^itmmmnmti::^ x -j\<7)mmmim 2 xh 

[00 2 5] ^3:-^\i:m^mipt^miiit. gJJi 

<7)Sg-<7)pS3y^'^'h»i5 lc7)-gB{C7^- 

h« 5 K m-OpS:?^ -y ^^4 1 , S-<0^tt^ 

31. iiXX/nm.oy^9Vm2<r)-^^x. v^y'/\,z 

[00261 »:fc:, lastc^-tJ: afc«tt«^*tff63t 

Si^co^ffiics i 02J; ^^j:hm-<n-7x^i oim^ 

Lli.. lg-<0-7X^'7 0je«^7x->'N<7)gK^J-W^1S 
[00271 W.~<^^X^1fim'^Wz'^ a,-i^^'m 

RlE^SItiJaL. ll-<7)x-y^y^(7)*Btc. I n 
0.45G a0.55N J: "5=5r6lgZ<OvStt«3 2 * 2 O^tV^' 
XbD-At, MgK-7'pSA10.2Ga0.8NJ:>9^r 
&IIZ<7)pS^7 y H;i4 2SrO. 2xzmi:. Mg H- 
r pSG a N J: 0 <0pS3 5 2 Sr 

0. 5//mOKiiTfi!i:g$-(i-fc, Cf^^ZcOvStt^ 3 2 
tifc J;-?- 5 2 0 n m#jg<7)Mife^^SrvT^-r. ^^^cO-f 
x-vx<7)gg^i-W^rffljtSr^-ra*^ll4 -Cfcl. . 



[oo28m*f^, ^3,-j\iKm^i)>m'o^ 
M5 2 <r)m<7)-^izm!^m& l/c . $ t isi^t 

2 colgZOX -y f - y /® IrSiai S -(i-Zc . 

[0029] mz. ll5C*-f J: a tc, ^-cOvSttS3 

1 *^tfii3K^^«o«ffifc . m-comms 2 ^-tts^t 

^^FffMmtlzttiilf'yX. SiO2X*)tj:im~0 
[0030] SA>tc, HSt^-f^x-yNS-SSRie^ 

sstisst. mzff)xyi-yym<7mmiz. i no.so 

a0.2N J; 0^l.|?H<7)vgttl3 3 Sr 2 O^y^;^ ho 
-At. Mgb'-rpSA 10.2Ga0.8NJ;»5=5:I.IIH 
OpS^'^ y F®43S:0. 2A«nii:. Mg H-TpM 
GaNJ:'9'SrS^Hc?)pS3y^^'hJi5 3Sr0. 5// 
m<7))iJI-C'fi!c*$-ti-/c. ^<^®HOvg14il3 2«ifcJ:-e 
6 2 0 nm#Jfi<Ol5tfe^5:^-r. ^^^O-^x-zn*/) 

[00 3 1]fi!t;^t. '>xW^$^K^5S^g«>«^,5^0^^3 

iszcovx^'so^i^ucm, mmizix. mE. 

cop^ay^^ MS 3(7)^®«-ia5{c«aiSSrJ^«L 
•CX>yf-y^^lrfifV\ ft«ffi4 0 Srje^-T'^^ nS^y 

^^^hm2cr)mm^m\ii^'^rz. ^m. mmi:m^ 

LX. ^tcta!>r^^-OpS3y^^' hJI5 1 i:. 
<0pS3y^^hJi5 2i:. m=OpS3y:J'^h«5 

3<7)affi{c;. -ett-f iliE«ffi 1 0 . 2 0. 3 0l:}g^L 
/2. ^fv:^ai$-^7tnS3y:5'^'M2c7)Mcfc|B]a 

izLxnmmAommLt:. mmm. -ea-eno 

[00321 C:c0^fefBt5R^O««ffi4 0 S-ftat L 

iE«figl0, 2 0. SOlc^f^omsS^atL^vii: 

mmxh*). mi oim9<r>^m'f<m^i:i^-rmm 

mxhh. ^fc09&VT2l 0{i. 01J!;S@8K:^-r 
IBfgii0i:«*'f Ut)«;EtT*5<i>-f. 56k>T*ri5$-li-S 

^^>lfB9lc^f r^j co^l^O-^Ji^TTOLT. 

[00331 [ mmm 2 ] 0 ii {i*i6BBofi!i<7)iisg«?!i 
izx h§'^m:m=Fmm^yp-tmm^j:mmmx'h 

{i. x.y^y^Srfffc-fSiR^*fcJ:oT. M=5rl.>N'y 
Hdf^ •yrx;^;^:^f-Sr^^rsattJi^-^t^%3KS■f $• 
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[0034] it. mi2l,z^tXolz'fyr^7mi 

co±t; I nO.2GaO.8Nj; O^Sr^ll-'^vSttiia 1 
[00 3 5] |g-<0vgttJ13 lcO±tC. SiOjiO^ 

<7)vStti3 1 m^^^^mm^^x'7X'?m&t 

(cKL. nSny^'i' hJS2O±fe:ll-<0'igttJi3 1 . 

m-<55ps^'7 y H14 1, ^-ffipm^y-^^vms 

01 2-CJ>l.. 

[0036] ^^-rx^ im^tX . Bt^H-tOStt 

13 1. m-<opM^7-xKi4 K m~<opm^yi' 

:i<7)vSttii32, m-<ripm9y'vYmA2. %~^p 

m::iy99vm5 2i^Sc^^i>. :i<r)-iMmmwm 
m,mi2t'm^Lx\^mx'm^zm^>L^j:\\ 

[0037] m~<0pS3y^'i5' MSlfeSS-friftSt. 
•7;^^'S:K^LT|SI«ttLT. IIHOvgttJi3 3. mz. 

Hil4 3. l5H<0pS3::^^'^'M5 3Sr 

ms^t i J: J: 0 la 1 1 fc:*-nii§<^^fe^3I^^S:# 

[0 0 381 ^tj. iii60"ju 2\inm.^y-^9vm<^ 
i,'^^mi^^^^h^^z-:>\yaw<^tzif. ^WR<r> 

imX'\i. nS3 y ^' ^' hJi 2 1 . H-iOvStt® 3 1 , 

m-<nwm 3 2 . mm~eom^ sst^r^yy 
mi,z&^^^. ^ti(><r)'ism(r>mmim<&^i>zm 

[00391 

i)K mmixm^^ixx\<^h ztizx*). m-^fe*^ 

m&^i'izmiX'^ h , t*» tvStt«S:t«*t7) J: 5 izn 



T% :^wnimnizwn'h^. tfc-ixco^:c-.>\± 
[iia<ois«^iJiBB] 

[01] :^wm--mmizgk?>§'-&m:m^(oim 
[02] *l|B3i0^r^co-igfc:*jv%Tfl ^>*i43H=- 
[03] *f6BHc7):frso-xs^^fcv^•c^#^>i^l>#^ 
[041 ^^mcoirmcD-xmizm'^x^^ti^m^ 

[051 *^HBo*-«<:0-IiefcfcV^T#A>tl-&#-? 

[06] :^m<7)ijm<o-xm^ii^^xn(>ti&m^ 

[071 *f|BB<o:firffi<o-iSfci5V^T#*><t&^ 

[081 *l|BflcO*acO-ISl;fcV^T#4>*ll.#1^ 
O«Ji2:S^-r«^ffi0. 

[09 1 :^mHmmiizgi>im=Fi:mmmip^Mfi 
Tffi0. 

(0101 09 cr,m^<m^i^tmwm 

[0111 *l|BH<Ofl!!<OieWi0!lK«S«?-O«JtS-75 
^?mB)iffi0. 

[0 1 2 1 :^m<^im<^JMi,z}5\,^x^(>iihm 

[«F^<7)|JiBgi 

1 • • -mR 

2 • • • nmoy^-^vm 

31. 3 2, 33 • • -vSttJB 

4 1. 4 2. 43 • • • pm^^ vYM 
51. 52. 53 • • • pW.^yi'^Ym 
10. 20. 30 • ■ •1LW& 
4 0 • • ftmffi 
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imi] IM2} ms] 




ims] 

m4] ims] 




[117] 
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[11^3] iii§sm--mx/m-ff)mwabiimiz. 



im^e ] B?fe^z<ovStti<7)Ay .y rx;^ 

•5{>/h$V^C:t?:#ffii:tSff««2;!iSfl^5<Ort 
(11^7 ] fri2SZO«tt«<0^N> H^-v >y 7-x:f 

5X^iiS*Ji6c7)rt<o^r^1^*>-5^ciEm^oM-^t;!|5!l^ 



